in retrospective analysis of causes of ESRD in diÂerent populations.
or had rapid or unexplained renal failure with or Introduction without proteinuria. Patients who fulfilled the criteria of MPA and classic PAN, according to the Chapel Hill Systemic vasculitides are a group of heterogeneous Consensus Conference (CHCC ), were included in the conditions characterized by inflammatory cell infiltrate study.
and necrosis of blood vessels. Polyarteritis nodosa was Results. Over those 4 years, 47 patients were diagnosed the first type described in the literature, by Kussmaul as having such vasculitides, 22 of whom were Kuwaiti and Maier in 1866 [1] . The authors observed gross nationals. This gave an average annual incidence of 45 aneurysms in several organ systems. Relatively few cases/million adult Kuwaiti nationals (95% CI, 27-64).
cases of vasculitis with such profound vascular disease Histological examination revealed necrotizing glomhave subsequently been reported. In 1948 Davson et al. erulonephritis (GN ) in 11 patients and crescentic GN proposed that renal involvement in polyarteritis in 13, while isolated small-and/or medium-sizednodosa was of two distinct types: polyarteritis with arteritis were evident in six more patients. In 10 of the predominantly extraglomerular vasculitis (classic remaining patients; bands of fibrosis alternating with PAN ), and that with glomerulonephritis (GN ), which healthy renal tissue were seen and on arteriography they described as microscopic polyarteritis [2 ] . In the non-atherosclerotic stenoses, infarctions, and/or micearly 1950s, Zeek modified the name of the latter form roaneurysms were evident. The remaining seven of polyarteritis to microscopic polyangiitis (MPA) to patients were diagnosed by arteriography alone, five reflect better its wider range of vascular involvement of whom had bilateral small kidneys. Constitutional [3] . Moreover, many cases of what was traditionally manifestations of vasculitis were present in 32 patients called idiopathic necrotizing and crescentic GN are ( 68%) and multisystem involvement in 19 (40%).
considered a form of MPA with limited extrarenal ANCA levels were high in 24 (55%) of the 44 patients disease since; (a) their glomerular lesions are indistintested and seropositivity, as an antimyeloperoxidase, guishable from those of MPA [4], (b) high levels of was a constant finding. Only six patients presented antineutrophil cytoplasmic antibodies (ANCA) were with rapidly progressive renal failure, while 31 predetected in many patients [5] , and (c) some had the sented with chronic renal disease, 18 of whom had potential for full expression of systemic vasculitis after protein excretion in excess of 2 g/day.
prolonged follow-up [6 ]. Conclusions. These findings emphasize the limited role
In the present study we prospectively examined all of clinical assessment in establishing a definite diapatients referred for renal disease for the existence of gnosis of renal vasculitis and put in question its value these forms of vasculitis, using renal biopsy and/or arteriography, in an attempt to reveal some aspects of Patients doses, followed by prednisone 1 mg/kg in a single morning dose, which was tapered to 1 mg/kg on alternate days over Between 1 January 1993 and 31 December 1996, all patients 2 months. Further tapering of prednisone was made by 5 mg referred to the unit were assessed for MPA and classic PAN weekly to discontinuance after 12 months. Cycloif any of the following features were present: (a) systemic phosphamide pulse therapy was given in the form of 1 g/m2 manifestations of vasculitis, i.e. fever, weight loss, myalgia intravenously in 200 ml of normal saline over 60 min. with or without specific organ involvement, i.e. skin, joint, Cyclophosphamide pulse therapy was repeated monthly nervous system, gut, liver, or heart; ( b) rapidly progressive for three doses, then reduced to bimonthly doses for three renal failure i.e. a progressive decline in renal function within more doses, and then trimonthly doses. The total duration days or weeks with or without oliguria; (c) isolated pro-of cyclophosphamide treatment was 2 years. The initial dose teinuria (more than 2 g/day) with or without an impaired of cyclophosphamide was decreased to 1/2 if creatinine creatinine clearance; (d) chronic renal impairment or hyper-clearance is ∏ one-third normal, and further dose adjustment tension associated with a progressive decline in the creatinine was made to achieve a 10-14 day nadir WBC count of clearance (over a minimum of 3-6 months), high ESR or 3-4×109/l. Immunosuppressive therapy was discontinued haematuria.
after a total period of 6 months in patients who remained dialysis dependent for more than 3 months. Ancillary medications included; antihypertensives, diuretics, and antiplatelet
Diagnosis and classification
agents.
In general, percutaneous kidney biopsy was the first dia-
Follow-up evaluation
gnostic tool for vasculitis while arteriography, of the renal and coeliac arteries was used as an alternative tool in patients Throughout the treatment and follow-up periods, clinical who presented with bilateral small kidneys. Furthermore manifestations and biological parameters, e.g. haemogram arteriography was used to investigate patients in whom renal and ESR, as well as liver and renal functions were periodically histology showed global sclerosis or bands of interstitial monitored. Most of these tests were performed weekly during fibrosis without significant hypertensive or glomerular the first 6-8 weeks, then monthly during the following 6 lesions. Since MPA was not included in the ACR 1990 months, then every 2 months during the following years. classification criteria of polyarteritis [7 ] , MPA and classic Disease activity was defined by clinical and laboratory cri-PAN were defined according to the Chapel Hill Consensus teria. The condition was described as an 'improvement' if conference (CHCC) classification [8 ] . Patients were considthe clinical manifestations of disease regressed and the ESR ered to have MPA if histological examination of an adequate as well as the kidney function normalized. Patients were renal tissue showed either form of GN; (a) necrotizing or considered to be 'cured' if improvement was maintained, for ( b) crescentic, which had few or no immune deposits by at least 12 months, after discontinuation of the immunoimmunofluorescence and electron-microscopy. On the other suppressive therapy. Patients were considered to have a hand, classic PAN was considered if (a) renal histology 'stable disease' if the clinical manifestations of disease activity showed necrotizing inflammation of small-and/or mediumregressed and the ESR normalized without further deteriorasized arteries without GN, or (b ) renal arteriography showed tion of kidney function. microaneurysms, stenoses or occlusions in the coeliac and/or renal arteries, not due to atherosclerosis, fibromuscular dysplasia, or Takayasu's disease [9] . Exclusion criteria included Results of whom were subjected to kidney biopsy. Our study group diagnosed 47 patients with MPA-and classic Serological assays PAN-induced renal disease, 32 of whom were males and 15 females ( Table 1 ). The median age of the group, Syst. manif.: F, fever; W, weight loss; J, joint disease; M, myalgia; N, neuropathy; O, oophro/orchiepididymitis; S, skin lesions; H, haematuria; P, hypertension; L, hepatitis; C, coronary; Str, stroke. Renal presentations: 1, Asymptomatic urinary abnormalities; 2, chronic renal failure (CRF ) with proteinuria<2 g/day; 3, CRF with proteinuria>2 g/day; 4, RPGN; 5, Nephrotic. Renal histology: Necr., necrotizing glomerulonephritis; Cresc., crescentic glomerulnephritis; Str. Fib, striped fibrosis. *HBsAg (+).
Renal histology was obtained in 40 patients and was useful in establishing the diagnosis of vasculitis in 30 patients, and was suggestive in 10. As shown in Table 2 , necrotizing GN was evident in 11 patients and crescentic GN (with ∏50% of the glomeruli showing circumferential crescents) in 13 patients, while isolated vasculitis of small-or medium-sized arteries was evident in six more patients. In the remaining 10 patients, renal histology showed 'striped fibrosis'; a unique histological pattern consisting of healthy renal tissue alternating with strands of interstitial fibrosis which contained few inflammatory cell infiltrates and ischaemic or globally sclerosed glomeruli. This pattern is suggestive of vascular disease, yet none of those patients had intimal hyperplasia or fibrinoid necrosis of arterioles characteristic of malignant hypertension ( Figure 1 ) or high levels of antiphospholipid antibodies (vida infra). Subsequently the latter group of patients were subjected to arteriography which confirmed the diagnosis of vasculitis. On the other hand, arteriography was the only possible investigation to diagnose vasculitis in five patients who presented with bilateral small-sized kidneys and had (a) persistent haematuria (nos 16, 17, 29), ( b) active urinary sediment and systemic manifestations of vasculitis (nos 20, 27). Moreover, arteriography was used, as the sole diagnostic tool for vasculitis, in two patients with normalsized kidneys at diagnosis: (a) patient no. 6, who presented with severe hypertension and high ESR, yet had normal creatinine clearance and urinanalysis; ( b) patient no. 47, who had chronic renal failure of 5-month-duration, recent stroke, and presented with bloody diarrhoea and abdominal pain which rapidly progressed over days to bowel gangrene and death.
Classification of patients according to type of vasculitis
According to the CHCC classification of vasculitis, 24 patients had MPA, 16 had classic PAN, and seven remained 'unclassifiable' between the two groups ( Table 2 ). The unclassifiable group consisted of patients who were diagnosed by arteriography alone. They were not classified as having classic PAN, since at autopsy as many as one-third of the patients with MPA had concomitant GN and medium-sized vessel disease (including aneurysms) even in extrarenal vessels [2 ] .
Epidemiological profile
Kuwait is a small cosmopolitan country, with a large expatriate population accounting for 60% of the total.
Since the expatriate population consists of a heterogeneous group of manual labourers, mostly from Egypt and the Indian subcontinent, only rates based on Kuwaiti nationals are expected to represent meaningful epidemiological findings. Over those 4 years, a total of 47 patients were diagnosed to have MPA-and classic PAN-induced renal disease, 22 of whom were Kuwaiti nationals. In the latter group, 16 (73%) were male and six (27%) were female. This gave an average annual incidence rate of 45 patients/million in the adult (nos 5 and 47) and in one patient (no. 47 ), respectively. All patients had anemia at the time of diagnosis, with Kuwaiti population residing in that area (95% CI, 27-64). The incidence in adult Kuwaiti males was 65 a median haemoglobin level of 86 g/l (interquartile range, 82-99 ). Eosinophilia (Á500/mm3) was present patients/million/year (95% CI, 33-97 ) as compared to 29.6 in females (95% CI, 5-44). The median age for in eight patients (17%) who did not have parasitic infestation or history of allergy. All patients had high Kuwaiti males was 43 years (interquartile range, 32-62) and that for females was 33 (interquartile ESRs at the time of diagnosis, with a median of 79 mm/h (interquartile range, 65-87). Low serum range, 25-60). As shown in Table 2 , a minimum of 16 patients (excluding the unclassifiable patients) were albumin together with high globulins (inverted albumin/globulin ratio) and polyclonal gammopathy was diagnosed to have classic PAN, eight of whom were Kuwaiti nationals (6 males and 2 females). This gave present in all except for three patients (nos 29, 33 and 36). Haematuria was present in 41 patients (87%). an average annual incidence rate of 16 patients/million adult Kuwaitis.
Kidney size was less than normal in 11 patients, five of whom had bilateral small kidneys ( Table 1 ) . In patients with MPA; all those who had necrotizing GN Clinical and laboratory findings on biopsy presented with constitutional manifestations As shown in Table 2 , the presence of systemic mani-of vasculitis as compared to only eight of the 13 festations of vasculitis at the time of diagnosis was patients with crescentic lesions (Table 2 ) . In patients present in 32 patients (68%). Weight loss (Áthan 10% with classic PAN; the constitutional manifestations of of the total body-weight) was the most common symp-vasculitis was present in four of the six patients ( 67%) tom and was encountered in 30 patients (64%). This with histological evidence of arteritis and in eight of was followed by myalgia in 24 patients (52%) and the 10 patients (80%) who presented with 'striped fever in 10 patients (21%). Diastolic hypertension fibrosis'. In those who presented with bilateral small-( BP>90 mmHg) was present in 38 patients (81%), sized kidneys at diagnosis, the constitutional manifesta-30 of whom had azotaemia (creatinine tions of vasculitis was evident only in two of the five clearance<50 ml/min). Extrarenal involvement with patients (40%). Extrarenal organ involvement, with vasculitis was evident in 19 patients (40%). vasculitis, was evident in eight of the 11 patients with Neuropathy, in the form of mononeuritis multiplex, necrotizing GN and three of the six patients with was the most common finding and was diagnosed in arteritis, while the frequency was low in the remaining 12 patients (26%), followed by joint disease in eight subgroups ( Table 2) . patients (17%). Testicular pain or tenderness was seen in six patients only. Coronary disease was diagnosed Serological markers in two patients (nos 2 and 46), who had otherwise stable renal disease. Stroke and bowel infarction HBsAg was detected in two patients (nos 2 and 3 ) only, while anti-C antibodies were absent in all developed during an active phase of disease, in two patients. None of the patients had high levels of antiphospholipid antibodies. ANCA levels were high in 24 of the 44 patients (55%) tested at diagnosis, and seropositivity as an anti-MPO was a constant finding. As shown in Table 2 , 10 of the 11 patients with necrotizing GN and four of the six patients with arteritis had high levels of anti-MPO as compared to only four of the 10 patients with 'stirped fibrosis' and two of the five patients who presented with advanced renal disease at diagnosis (bilateral small-sized kidneys). Interestingly, only three of the seven patients with crescentic lesions and systemic manifestations of vasculitis had high ANCA levels. However, all six patients, who presented with rapidly progressive renal failure, had high ANCA levels ( Table 1) .
Clinicopathological correlation
The spectrum of renal disease associated with MPA and classic PAN is summarized in ( Table 3) . Only multiple microaneurysms (solid arrows) and segmental infarctions three of the 11 patients with necrotizing GN and one of the kidney (open arrow). of the 13 patients with crescentic GN presented with rapidly progressive renal failure. Furthermore, only two of the six patients, with histological evidence of improved, three of whom were considered 'cured', and 13 more patients had 'stable disease'. Patient (no. 2 ) arteritis had rapidly progressive renal failure. On the other hand, 31 patients presented with chronic renal had stable renal function, for 2 years, while on immunosuppressive therapy. Unfortunately he was lost disease, 18 of whom had protein excretion Á2 g/day. Nephrotic syndrome was the presenting feature in to follow-up after discontinuation of therapy and presented 10 months later with advanced renal failure. seven patients, three of whom had crescentic GN, two necrotizing GN, and two with an unremarkable glom-In this patient a repeat kidney biopsy showed advanced global glomerulosclerosis. As shown in Table 4 , enderular histology. In the latter two patients, extensive microaneurysms and infarctions were evident on renal stage renal disease developed mainly in those who presented at diagnosis with bilateral small-sized kidarteriography (Figure 2 ) . The remaining patients (nos 6, 10 and 14 ) had either mild systemic manifestations neys, advanced renal failure (creatinine clearance <20 ml/min.), or sclerosing crescentic lesions. of vasculitis or isolated haematuria and/or hypertension. In this group of patients renal function was normal and their referral was for evaluation of Patients' outcome abnormal renal profile on routine check-up.
Two patients (nos 4 and 5) died of myocardial infarction, 12 and 3 months after diagnosis. Both patients Renal outcome were old, and it was diÃcult to ascertain the contribution of coronary arteritis to their demise, yet their The median period of follow-up for the patients included in the study was 16 months (interquartile renal function was stable on treatment. Only one patient (no. 47) died secondary to fulminant vasculitis range, 9-24). The response to treatment is shown in Table 1 . By the end of the study, 14 patients had culminating in bowel infarction and intra-abdominal Striped fibrosis  1  3  4  0  2  10  Arteritis  0  2  2  2  0  6  Unclassifiable*  1  3  3  0  0  7  Total  3  13  18  6  7  47 Abbreviations: AUA, asymptomatic urinary abnormalities; RPRF, rapidly progressive renal failure. *Patients diagnosed by arteriography alone. sepsis. This patient was referred late and did not Indians who tested positive for both hepatitis B surface antigen and hepatitis B e antigen at diagnosis and the receive immunosuppressive therapy because of sepsis. In general, infections secondary to immunosuppressive population base for this study was only 14 000 individuals. On the other hand the estimated annual incidtherapy, were not a major cause of morbidity or mortality except for one patient (no. 25) who ence for MPA was from 0.5 to 3.3/million [11, 17] . In general, all those studies were conducted retrospectdeveloped endocarditis secondary to Salmonella typhimurium. His infection was controlled after temporary ively and were based on clinical and laboratory features of disease. Renal biopsy and/or arteriography were discontinuation of immunosuppressive therapy and a 4-weeks course of antibiotics.
done only in patients who showed systemic features of autoimmune disease and/or rapidly progressive renal failure. In our study the estimated average annual
